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TI Manufacture of copolyroerized polycarbonates with good color, transparency, 
mechanical properties, heat and chemical resistance and moldability 

IN Sakashita, Takeshi; Shimoda, Tomoaki; Nagai , Koji 

PA Ge Plastics Japan Ltd, Japan 

SO Japan Kokai Tokkyo Koho, 12 pp. 
CODEN : JKXXAF 

DT Patent 

LA Japanese 

IC I CM C0SG064-20 

ICS. C08G064-30; C08G064-40; C08L069-00 

CC 35-5 (Chemistry of Synthetic High Polymers) 

FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI JP 06135109 A2 19940517 JP 1992-284711 19921022 

AB The title polymers are prepared from (A) aromatic benzenediol with or without 
substituents chosen from Cl-10 (halo ) hydrocarbyl or halogen, (B) other ' 
aromatic dihydroxy compds . , and (C) compds . providing carbonate linkages, 
wherein the component A is purified and reacted essentially in the absence of 
0. Distilled resorcinol and bisphenol A in 25:75 molar ratio were polymerized 
with di-Ph carbonate. 

ST polycarbonate copolymer transparent; resorcinol polycarbonate transparent 

IT Polycarbonates, preparation 

RL: IMF (Industrial manufacture); PREP (Preparation) 



IT 



(copolymd. polycarbonates with good color, transparency, mech . 
properties, heat and chemical resistance and moldability) 
65503-32-4P, Bisphenol A-diphenyl carbonate-hydroquinone copolymer 
147041-56-3P 



IMF (Industrial manufacture); PREP (Preparation) 
copolymd. polycarbonates with good color, transparent 
.roperties, heat and chemxcal resistance and moldabS 
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W*\,*3K *mi* Fpi^^A, KM*3R*;UJ/ 

9A. ^Ki'-i'^A, KSWiRVf^S^A. fc^K 
7K^X FD>?>)A, miLi3>],i/*>J*. Ktt^U^A. 
SBvW^'JA, SM^ho>?-JrA. ftBJ*^^^ 
A, KK^ij^a. ftivy*l">A, g^M^Fn>^ 
■5 A. ^f-7'J>K*^t"5A. Xr7';>iA^ 
A, Xfr^fv^^A, X^7y>^Fn> 

[0045] c n6{b^»Jiiw**si>Bii*^tottr 

ffll>5Ci#T*4. c©cfc^^7;u*y^fb^5*s 
cfcO'/*fcB7;V*y±^Hib^(a) B, 3?#jgy 
t Fa + ->fb^«.fi 1 t^K^fflT, iim, 1x10 
- 5 -lxi o- 3 *;U, JfiKtti x 1 o-'-l x 1 0 
- ! *Jk SKffSK Bl xi0" 7 -2. 5X10" 1 * 

[0 04 6] 7)lJ3<)&mit&Mttcte7)\<Jl')±m£ 
flMb£«Ka) ©ffiffl»*5> ^ti^t FP + Mb^f?*! 
31 ^JUcttbX 1 x 1 o-"- 1 x 1 o- 3 *;l/-C&3 

y f ottntcBKffisasttoi-cn 

[0 047 ] *»j|-CB. M^i U, ±IS©J: 5& 

(a) 7;u* ';^R{t^»*}«fcV/*fcB7;i'* y±ffl# 
mit^ttbic. (b) iSSt4fb^fccfco*/ifcB 
(c) *'5Wfc6«* , ll>«Cim*. 
[0 04 8] C©«fc^^iSSf4fb^(b) 

if foil a. 

[0 0 4 9] r F^^WTy^-^At F"P*~> F 
(Me 4 N0H) . -r F7X^;U7>*-' J 7At F"P + ^F 
( Et, NOH) , f- F77 , ^;U7>-t^^At F"P*^F 
(Bluimoh) , F'j^fM^r^^AtFa^ 

i^F ( * - CH (Me), NOH ) ^£'©7;U+^, 
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ffl. RiNH (StRtt^fJk iWft£'©7;U* 
;k 7^;K F ;W £'©7 y~;US& £-?&£) 
■C^Sti*rtt7 5>a, RNH; (^Rlt±Btm 

-c^3n4-«7 3>a. f;y>, w? 
;U7 5 y f y fa y its f y y>& £©t y y> 

iC^^'/^H, <J5&t,>B7>*-7, rFW? 10 
;k7>fc-3A#n;W F5-f K (M&.NBHJ . 
^Wyti'JA^'aA^ Kv-T F ( Bu, NBH, ) , f- 

|-7^*7>^ , )Arl'77x^Jl/*l/-|- (Bu,N 
BPh,) , rl'WW7> : fcr. l )AfF77 I ^*'b 
- F ( Me, NBPh, ) ft £©££&£. 

[0 0 5 0 ] Cft6©5%. rf-77WA7>^'7 
At Ko + ^Kffl. «fK^«>Fttift©iJ>!tcl,>*^fflf f 
77WA7>^^Ab Kn*j/FS»JJff*L<fl3l.» 

[0051] *^cc) *$BWb£*i£ or«. 20 
ct crre-fcs^ 3 * * w& £# w e 

B (OR) „ (OH) ,., 
SOT>. RB>W iW&i'©7*+;l', 
£©7y-;U&£T*£>9. nlil, 2£fcB3-e*-5„ 
[0 0 5 2 ] CCtV^'SBi^Wil/TB, £tt 
WKtt. *>?S:F WW, tftfMh'jxW. 
h'J7'W, tf-^F 'J^ + i^k *?$F 'J^7 - ?- 
Jk *^IF'i7x^K *>}»Mhy;k *-7KF 

'Jt7WftiW^5. 30 

[0053] xmvimtLrm^ zti& m u>*& 

7;L-*y±SI^Mt^tl£. (b) £S3il*S14{b£*j£ 
[0 0 5 4] CCDIR, (a) 7;U# 'J £IS{b£t* J:C>*/ 

It^tntfii wtc^ur, ixio-'-ixio- 1 * 

Jk if* L<Blx 1 0" s -l x l 0- 2 W©gtm> 

FotMt^lMlltJKC^l/'C 1 x l O" 6 - 1 x l 
O^WfASi. XXWS&SIS, S£J5lE# ! +# 
&«£TjtfTU S6K6II, i«jltt*JJ:OW*tttt£ 

[0055] c©J:^tc(a) 7;u*y^Hft^tifcJ;y ; 
/ifc«7;u*y±^Hft^£, (b) ^g^iastt 

'J F£. *t,»ffi^f?Stt-c4<dEStt* 50 
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[0 0 5 6] *te*»WCB. (a) ~7 )\>ti ') &mik&® 

ioj:i>/tMtT)itjv±m^mit^t, (o t^m 

(C, (a) 7;l>#y£M^t£#teJ:tf/$/cB7;l/#'J± 
[0 0 5 7 ] COJ:5*fi^-S*>6i6:4)«MIK:iBl,»T. 

(a) 7ju* y^wt^s fcB7JW y±«£inb^ 

[0 0 5 8] (c) WlifclJWlJXfW, 5J# 

fey t f u +Mb©w&s i t;Hc^ot . i x i o - 5 

-lxio-'W, ifJL<Blxio-'-lxio- ! 
*;k 3<=>5C£?*l.< Bl x 1 0" 6 -l x 1 0" 4 W© 

[0 0 5 9 ] (c) ^9lifcl«f|xXfWtffil 
t Kn*Mb£«rttt 1 *;Uc*tLT 1 x 

io- 8 -i xi o-'t;w*4i, m%{tmcft*s<D 

[0 0 6 0 ] ^tc(a) 7;u*y^H{b^s/c«7;b* 
v±m£mit£Wit, cw ^sRtasttfb^i. co 

*3S!£fcB*3S?xxW£fr6&S&!l!$B, aKH 
ft, j!5^«©ftS^#'J*-#*-h*. *l>S£r§ 

[0 0 6 1 ] COJrS&MaM^SCi) S [ I ] "C* 

3 ft hJfflBS? t F o * Mtefe £ (1 i )te©5f#lfcy b 
F O *Mb^» £ (i i i ) SlWXf* £ OSMESIS 

[0 0 6 2 ] flftWKB. 8 0 ~2 5 0 'C, L < B 
1 0 0-2 3 0'C, 3 6K}f £ L<B120~190°C 
©iSST?, 0~5«fIH. SfiL<B0~4B^, 36iC 
Hf*b<B0-3B$p ! fl, MT, 5?««ytFn*Mb 

5 mmH g WTSf * L/ < B 1 mmH g &Tf(DmS.TV 2 4 0 
-3 2 O'COftlS-C^ftRyt Kn + Mt^iKRy 
XX W £ ©SlB^Sj£*tf ^ o 
[0 0 6 3 ] ±IB©«fc 5 ttttlf^SlSB, 0«5Sr?f«: 

©StD^tf 5 KB U Tffl I ^6 n SS^SB. HIT 

[0 0 6 4] C©*5{CLr»6h4ft«^# , ;*->J* 
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*-h-c«. mm. mm&s. [??] #o. 2-1. 2 an 

/g.tf£K«0. 3-1. 0<fl/gT*S. *3SW 

[0065] *mj)-cm^htiz>m±it&mt, mtt 

-Y *ymPh*-&ttfm.<Dx.* r)W& i X h Jz 

[0 0 6 6 ] *^-Cffll^n^7 , l/>Xf^ FSKb£ 
«i. «F{C2 5*C©*jg?R*r©pKai6i5WT. *t$ 

•5. 

[0 0 6 7 ] JKXHt^iatB, JlftfflCCB, * 20 

•yrnms. v^mwmtzv^mt&m, b (oc 

H 3 ) 3 , B (OEt ) 3 . B (OPh) 3 fci'©* 1 ? 

x^A&iWJl'Sx^Afb^, t^i^nx^A, 
7;L-n^-> Fi^lox^A, t F* n*->*7;l> ;u 
a x a & i'os^u 3 - Af b^-fj, y >ib# y a , 
7 > >{b# y a& £-©# y -? A{b£ti. «fty;u 

VX-7A, WtSy^V^OA^C^Oy^V^-^A^ 

r H5*5j;0'^*-9-+JU*VxX, PhOSn (B 
u),OSn (Bu) a OPhtc£*©X*{t£&. Stfb7 30 
>7-t>, 7;i/+;i'7>7*>&£'©7>?*:Wb-£ 
t), Uttxvx, 7^+^fxv^^i©b*^v^fb 

£UJ. (CHiCOOJ.Zn, Xf7y>Wfti"0 
EISfk£&. 7;l^*S^£>. BKfc** 

[0 0 6 8 ] tt*5±K*tf. Phtt7xiJH, EtB 

[0 0 6 9 ] SWU>Xf'; KKfb^ftiurt*. * 
#fcj(ctt> ■;>». #&y>il fay> 

K. m JWbkJRM. KK. 9 40 

7^f>I, 7-fe7-Y>^, Ff*>i, L-7X 

->x>^ -yyuHiym, f-y^m ? 

p-h;Ux>^;l/!i?>K. F y yjltUjt £ >x;l/*> 
H t7$u>x^toi, x;u^>ft^yx5 1 u>. 
7* yju^>?;l/- XJUtfMbx^u >£*£&&£"© 
* ;u * >g?S©f b£^fr i'**tf h ft Z . 
[0 0 7 0 ] 4*VMtt-&ts®<Dxz?- Jl/iOTB, 50 
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y^?;HSft®. yifil/SB. p-FJUx>x;U*>g!© 
x?;k tfi^l/dbS^B^xXjux 
xfJk -<>-fe">x;l/*>K©^9 ! -;L', if;k t** 
JU, * * ? )lt£ £<DW3&Uft<D p K a ifi 3 JiTF©4 b£ 

[ 0 0 7 1 ] C©<fc VilSt^b^©^ -faf-5M 
^^-^-KcKSCisaD, £Si?-fS7;U 

* y ttf b^«j{c «t a s«* tw* 5 1> «»» 4 ci« 

y/S/ciiTJ'f^ y ±^ffi)1lt-H"^ i ^/KCirfTO'C, 

0. 0 l-50 0*;k «FS0<B0. 1-100* 
Jk S6{C#f*L<B0. l~5 0*;k #K#?£l>< 
B0. 5-3 0-*;U© J l'T?ffl^6ft&. 
[0 0 7 2] #KBtt{b£tt#W 4 *SE£ fcB 3 «fc 0 * 

0. 0 1 -5 0 0*^. 0tb< B0. 1-50*JU, 

S6tcif*L<«o. i -3 otjuoi-cffl^en, * 

te»1Wb^«35i 3 WTO P K a 4 -5 7" U >X 7 ? F 
B. 0. 0 l-5 0 0*;k Hftb<it0. 1-15* 

[ 0 0 7 3 3 *»WCffll,>e>tlSijH*Mt^»»4. 1 

x^+i/fb^i i#t->MItt, 
x^ + i/fb7-?xffi, 7i-j^'JJ/i?;H--fjk 7 
y;uyy ^y^x-^Jb, t-^JU? 
x-r;K s^-x^+^v-i'D^+v^^^JU-S' ,4'- 
x^+i/^i'a^+i/^^+i/u- k 3,4-i#+ 

~>_6-y ? JU-> ^ P -\ dr jt J- JL--3 1 , 4 '-X ->-6 ' - 
y5 L ;Ui/^D^+->;U*;U4<'+>'U- b. 2,3-xd<+-> 
n ^ + ->;U ^ jl -3 • , 4 '-x 7i< Jr is is 9 u ^ + 

*7JU*'*->U- K 4- (3,4-X^ + ->_5-y ^jUi/^D 

7'5 1 ;l/-3' ,4 , -x^<+>/->i'n^+>';l'*;l/ 
*'+^>u- F. 3,4-i#+V^*B^*i/;UX?U>* 

F, «>i'a-N+~>jl/>^;U3,4-x*+->i/i'ci^+ 

•>JU*JU#'+->U- F. 3,4-X^ + ->-5-y?JU->i'D 

— F , t'*7x ^-JU-AJ^^y ->y;l/x-7;l/. 7F 
-77*D*t'X7 x y-;u- a^'J ->y;FX"r;k 7^ 

'J isis)\,XZ7-)l> \Zs\-XT¥-Arisisis>?V<.y% 
yxx;Ux-7;U. a-x^^i?U>^'j3- 
;U, f^-xj^+i/^^n-^+^Jl/7^^- F. 

F\ ^•i'5 1 ;l'x ; l<+i/^u--F. x#*Mt#y^*y 
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x>. 3,4-iJjt 5 L ;U-i,2-ijJ<+^>'^n^.+lf>, 3,5 
-y^?jui,2-x;j<*i/->?a^*-tJ->. 3-y?-;U-5-t 
-7*;l>-i I 2--x#*i/S/i>q'\*-iJ-:</ < ^-^$r->^- 

2 , 2-y > ? >l>-3 , 4-X # + -> 1/ 9 XX 's * ->;U * JU*'+-> 

+ v;l/*;U^'+->U- h ^^□•^+->;1'-2-^5 : -jU-3, 
4-x#*vv^n^*S/;l^jUtf'*->U-- I- , N-7*?;U 
-2--f vp'd f;i/-3,4-i#+^-5-ji ?a^+ ■> 

JU#;l/ij<+->U- h ^^^f : '>;L'-3,4-i^^i/i'i' 
a^^->;U*;L-^'+^U-- h. 2-x?;U<n+^;U-3' ,4' 10 

^i^^-x^s/i^P"^^.)^' ,4 , -x*"+->^i' 
a-N+^;u*;l/^"+i/b- h, 4 ,5-x f- h 7 

t FP7 £;i/i£, 3-t-'^'?Ji'-4,5-i^+->™t7j<-r 

D^ + ->Jl'yAW+>'b-h, y_ n -7'?;U-3-t-7'g : - 
;U_4 , 5-X * -1 , 2-is f XX ^ * <J ij )l tf* 

i'U-hfcitfWeftS. 

[0074] cn^©^^. m«Ki#*Mb£*j!W 

£L<ffll>6*1, ^fC3,4-X**^>£D'N*->;M? 1 20 
;U_3',4'-i^+>'^i'U^+->jU*;U^'+->U- Yifi 
«F*L<m>6tlS. 
[0 0 7 5] Cft6B, #ttT*Sl>Bft*^to#Tffl 

±fE£fi&* y RcfcfLT, 1 - 2 0 0 0 pp 

m ©IT, Sf S b < B 1 0 - 1 0 0 0 ppra (DMvmUHf 

[0 0 7 6 ] *fc*«WCtt. Sffl^Sl£{Cj:oT»6 

&Ti#+Mt^4*wjtoofc»«:. i$EMii£ife-f 30 

[0 0 7 7] COi^ttWEEteai-J-SKRHyrB. & 
ffi««tt#K:|Rj£;Sft&<.>ai. fcii«, «E»«ttK 

[0078] stesiiffloensiBB. iKaftsKs; 

SSl6»*Jff*0<ffllr>e.tiS. «EMfI£±f3©J; ^> 
^SjSSCCfel^rtfft^^B. E^JO. 0 5-75 Omm 
Hg*?*L<«0. 0 5-5mmHg(D^f4 : Trif^bn 40 
4. 

[0079] co«t 9tt»Baa«. «>ai«*m»TfT 

IA>„ *fc«EMfflB, 2 4 0-3 5 0 °Cgg©S 
[0 0 8 0] Sfc«E«ffli*sffffl«{c*j|,>-CC:3n4IS 

b. -omHwmsi, nuffffl«Hr>rn*jffli,>6 
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[0 0 8 1] «E&ffl*iffffi«K*}l>T&3< , l'5IStt. 
JSEffiffitt. E#l~7 5 0mmHgW$L<B5~7 0 

«E«ja*«ri-£. lSt^7-^y^?"4«J 

[0 0 8 2 ] ±fE©<fc^Ct,'tf#6ft££*£tf 'J#- 
M*. (1) a [ I 3 r«Sh45»8iyt Ko* 

£fi£ftiLTf#6ft&. 

[0 0 8 3] coi^^iewcff^nsfts^^y* 

Hi. (i) K [ 1 ] Ti?tl5Miyt KB 

*Mb£^6l^3ftS#jXWi* 1 0 0 
Sit, )ff*l;<B2-9 0tAKffllC, 3<£>ft#i 
L< B2-4 0*;u%©ttT. Cii)fl6o?f#Ryt Kn 
*Mb^**'6BH»3n4«s6|ltft*»* L< B9 8~ 
lOtJl'XOlT, 3 L<B9 8 ~6 0*;l<% 

[0 0 8 4] *fcCOftfi^sP'J*-sK*-m. 
fgfbl^>6l^3ftS1i$#{i£, M^yt FO + 
Mb£» 6Rji3ti 1 0 0*;U%iTS 

it, 3*JWJj(T©fir. 5?$L<B0. 1-2*;U 
%©*-C, 3 6fdf?£L<B0. l-lt^%0lT^ 

[ 0 0 8 5 ] 3 6 w r » 6 ti a # >; * - jK 

flteS*tt#. 5 0*;U%JiTF. ff*0<tt3 0*;W«6l 

[0 0 8 6 ] ±ib© ct 5 &ftikftffl£tc «fc 0 y 

sfc±tea [ i ] rg3ftsuvoi/^>«$fcwyw k 

y>£*it«£tSi*-&T > SS£*y*-**-h£M 

st»tt&tB*i(STr4ci*j*s. truest or±ie© 

J:5tt*B«B^)S{CJ:»3. ±KSC [ I ] T«3tiS^ 
[0 0 8 7 ] £fc£26H3-C«, ±§S©J: 5 tc 

SO, «HW. P^g^fiJ, ^«Si*. ^fiStt, 7?**. 
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- 1 5 9 1 4 5#MfflStt<!f{C3BtS3*iri,» 
[0088] 

[0 0 8 9] *IW!-C»6*l.5#*£# F 
«, £ D a B ffli& Eifjm es&*ffl&, *Mgp n a D , jiff 10 

[0 0 9 0] «T*»W*IQkWK:j: fJlttWf * 
[0 0 9 1] 

[ffilfittaciv] ]^t^?u>* l 2 0-cr^^a 

[0 0 9 2 ] [>;UF7n-u<- F (MFR ; g/io 
#) ] J I SK-7 2 1 OtCiftl, U&3 0 0-C. ffi 20 
fil .2Kq-e$JSUc 

[Jlfeg (YD ] 3mnW®titt]ldg£&&. ->'J>#- 
Mf§.2 9 0 *C % »WE* 1 0 0 0 Kq/cnf , WA>fh 
4 5#, &3!fifil 0 0-C-C^b, X, Y, Zffl*. 
a*^feI^(^)SSColorand Color Defference Meter 

ND-iooi dp zm^rmmm-cMJZb. nea (yd 

[0 093 ] YI= 1 0 0 (1.277 X - 1.060Z ) /Y 
[#83*$] ASTM D 1 0 0 3©#ffi{Cfi£t,». 
fiffli9J£ffl©#t ffl«fi*ffll>-CiWS Lfc. 30 

[0094] [^-rx] a^senat (») ONDH- 
2 0 0*flH>. fiffliM3effl<0«ttJSSI51Rco^-f X*iM5£ 
Ofc. 

[0 0 9 5] [ jBSfgStt ] 3 2 0 "COfiK-C 1 5 #IBI 

«flt-C»* mR»l5*tf o fc. C©)SM©Y I , MFR4 

[0 0 9 6] feffl*J5EfflO«HliaaBS**- . 

hfU-^*©*«:a«L. 1 2 5-C©^-y>43t<:5 

Bnnmrs. c©ta^*E< ( >r'Wx*ii!ijgi,fc. 40 

[0 0 9 7] 

(#)$![) 0. 33+D«i, ^gffitlUc 

<tfrJ3&#&Z&WKl) 0.1 l+a*A,£. i/7*^;U 
fc-stf*- F (i-^ttU) 0. 4 6*P*7l/£4K?l 

©2 5 o 'j » f Jiswmmmci±&?t> 1 4 o -c??gs! 

U c©u^;U^ffo c fc-5fct'X7 J : y-;UA?r« 
0 . l 2*n*;k u-/;U'>>^^B$o .0 4*n*.>k 
y7si;l/*-!fJ* - F4«B# 0 .1 6*0^)1?^ so 
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Mt£tt»*r 0.16 * a-t;U-To®2 © 5 0 'J •> h 

^*si«miK:aiiR-rs. c©«M$m§©?aKtt 1 8 

0'CtCfgO,, 

[0 0 9 8] (W^LTir F77?;U7>*~3At F 
p * -> F 4 o . 0 4 ■=& J: o>K^f t ^ F »; 7 a 4 
«i$0. 0 00 l 6*;u ( i x i o- 6 6*;u/*;u-^ 

4 h ct ^ u *<;u*ns imm & . 

[0 0 9 9] e©Krt***»ii*Sf#8ty t Fa 
*Mt^«»»r0. 1 6+a*;u-ro;x©^3©SS 
2 1 0°C, H^2 0 0miHgO50U7hJUflBlW¥fll! 
KSSiS-rS. »a^M*i3 0#i&aj:5 u^;U4tEH 

[0100] &{c. COSl6«**45«f5?ff»iy t Fa 
+Mt^»#f0 . 1 6 +a*;l/-ro^©»4©SS 
2 4 0 °C, E# 1 5 mmH g © 5 0 V v F ;Uif SHfttt tC 

[0101] ^{CC©SCT4+>^>7-T^EL-, S 

«©fig. E^«^n^n2 7 0-C, 2mmHgfC3>F 
n - >i< I tc . iK&ttTS J: 0 > 7'K T 2 9 0 °C . 
0 . 2 mmH g $C 3 > F O - ;U 3 ft it H li^M»»^tf 
(L/D=3, JHff»iieeS2 2 0iini > rt§f»8 0'J 
7 F;U) fc«B$55#Bsyb Kn*Mt£«Jift*-C0. 1 
6*a*;F (*H o kg/B&H) roa»)ii*jllB«f«3 

[0102] ;xk.. Sfflttfflo**r. c©^-;v-4 

*"+*>7-(CT2fi}iPtMg (L/D= 1 7. 5, ^'u;u 
?aK2 8 o°c) «:«^5f#»y t Ka*J/{b-&«jSWr 
0. 1 6*n*;U (*H0kg/B$Rfl) r-^AU. p-F 
;Ux>x;U*>K7'5 ! -;U4«B#0. 0 0 0 3 24JMM 

itLttfflofowtt Fv-i'A©2fg*ju«) rnst 

T'^l&fLT^U^ F i Ofc„ 

[o i o 3 j *s*&* i ccijvr. 

[0104] 

[SE*W2 3 ^JSWltcfctsT. b'^7x7-;UA (B 

$y--f-77Xf7M m) a) o. 2 2+a« 

JUi/> (=#5tt{t^X*ttSC#ti*l) 

[0105] tss&i; i cc^-r 0 

[0106] 

(H#Sttft^XHtt^tt^) £ fX 7 * 7 - )IA i 
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[0107] i k^-t. 

[0108] 

X\ rpJSfnO^fflS© $ S U VjU-> > S -/ F n + / 

[0109] mm*m i K^f . 

[0110] 1 



»M¥6- 136 109 
20 

K«0*j£-C-sU» F£f#fc„ 

[oiin *§££a i jc^t. 

[0112] 

wcwlt# >;»*«: lmmmbtc^ fp*/>* 

#j 1 ilU^O^ffiT^ U ? I- *ff fc. 
[0113] f£*£ft 1 iCTjrf, 
i [0114] 
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